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mm. 

ingSEQIDNO: 1 Sfm^H^WOfH. 

( amf ) mmmmmm hsa w&wsum < 3 > 
Mut -^mm. 

iom dna ams*^Ai(a?tese sc&ifefcts&iK 1 $timm 



m m $ 



-^£siL7K&£^#^*na*3t §L®m%&yi!&Rm%imiEikm+ wis 
$&. ^AjiimageM&sfig^s^tE, fesen«#±:Mr+ 

a^ig&j&Mm m, iff&mm, &mmmmtoft&. mat, a 
n-M.&tt.mmzM&ttSi?* hsa sjgftm n*i£ dna 

«, SmrB^iBffiS-^^Aittft^HSA. 

Lawn#A( Nucleic Acids Research 9:6105, ( 1981 ) ) Dugaiczyk %p 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) #J5lJ#ft7MAjM?£6 

gewsH^^TsitM. mmmmnm : ww¥?mMto hsa 
mm, mmm® hsa jmut hsa ft^mmmBm^mmft, 

B.tt&+H&m. ft^^PjHSAWDNA^^^iJS, ftgmftAR 



i 



&®mmft*mm&mwmm dna &**.&m§Lmmmfi 

MSWHSA, fctfn, Barns ^TMiE'^Arailfil'^HSAWmRNA, 
^ffi^mRNAf^^te, feBb&!&%M, Klenow jta& sm^gt-a-J^ 
^?MHSAlft£fccDNA ( #J&&#H1?*lJ$T?! 0206733 > , #»&78! 

^^fitt^.ttlllft^.JKWttffllER^ftl^JBftm ( Latta,M.et 
al.,Bio/Technology,5:1309-1314, ( 1987 ) ) ft ^ ^ & fi 1 ^ 
( Saunders,C.W.etal,J.Bacteriol.l69:291 7-2925, ( 1987 ) ) #JK«*3SS 

ttfliflnit&ttaijiajn cho smb. cos iaassAM^&m & 
e.&&7&m&m. mimmm^m^M 0344459 

TDftHS. «Mfc»*flBrf AOXI Jg $H^$!lT;i HSA gBlft-H&#A-iiMi 
.#»Jfe##*fiH&flS|l|e-( GTS115 ) to AOXI SBEUmSI$S<ffctt 

» ^misKK < 0.1-5%) y&mn*+%mmwmte. 

hsa waikttsi, sm^ras^^^^ 

HSA iaff7-*7!)tttt3fc!&. *S**MW# < rL^*^*W(#iB. Kazuo 
IKegayc,Anal,Chem,69: 1986-1991, ( 1997 )). ©^^$^0339455 , 
0123544. 0248637 » 025 1744 ^JM^7jpJffi»#lS±*JfeAJil»afi 

dna atfiuies^a^ffiitK hsa j&^rt ti. 

A7at-*H&* hsa temmmwrni*? 1 ^ —mmmiim hsa 

ttfim £»Jm iy£HSA*HW%ja»$»m'-*W^ffl$S. 

fcl*H. W^ftJ $ijf 0329127 ft 0319641 ^'J^?f 7^W HSA fSF#Jft« 

■wmmmm. w&m%^-&&i?mmw?m&mmm mn aoxi , 
aox2, -ucGALi.io ) tmHmmmYi&*MuH*ftntM, wmmm 



^m^M^^^HSA^j^ii^jMtTT^AiikW^. #yjn. fe^HSA 

W®||< H*^?J^3TJP - A219561/1989 ), 5612197 ) 

tu«jej±^»w^^w^a# hsa rmtoirtk; &z,m&mm ( 1- 

loomM ) ^«m&#*T, ( 50-70 x: ) hsa mms± 

toUmt HSA #j;2ffe (HS^J 5132404 ) ; MM, 

a, ^ga*f^aitw hsa 69^(118^*1 5440018 > . 

T«^^%69#«Ji$#«ii HSA &Ug*a#?&£» WttJfiidffi*! 
HSA ( rHSA ) ^ttMSfcAjfito^S ( HS^flJ 5369020 ) ; 

MVm rHSA UftfeW^^ ( BflHI^flJ *fi| 0658569 ) . 

^■TOet&, mj£4-K*ja5jfl!i^3tfHSAie«i^afT«M^*, m 
m*£hjs- @ ww-^tt^m hsa mmm&&&- 

EtWiitt, S^5EftfP«»|jE^#J«S««JgttJlfc*«3iftiiSi»PJ 

*&fi§*£M- B tttt—Hifca£;fr3B. &*0ri&ft hsa m#3J&:£ 
ia ( seq id no i ) ffrtflfiMWmWL 



taw^taw^aiRH^ ( amf > mw^mmrn hsa mm^m^n, 

*«93WH— > hBW*16tttt±*^m^ te W, S*±IWr SEQ id 

No: 2jg/fwfi»«ffWtt>Jll*d*e. 

m 3 ®* HSA-I ^gtettW^C ±*t )JLA^J»rmiSC%M=^J( T 
*t> ; 

@4 ffi^MJa&pBKS/HSA-Iftjfag; 

'85 1* hsa-ii tfgfclgfffKJ* ?'J ( _tfr ) S*Jlt*Wr6DiCSS?ff ?'J 
( Tfr ) ; 
a 6 M*M®& pBKS/HSA-II 

M <T?r> ; 
@ 8 M* £3iM& pBKS/HSA-m ftj^jg; 
S9 pBKS/HSAftltt& 
m 10 S*Miti*&i* pPIC9/HSA Wftg; 
m 11 a*HSA^K^5i^'J^^«^pPlC9^^jigE*?!l; 



@12M^HSA-I. HSA-II. HSA-M#l£&:£fc£HSADNA 

##&tjJUAWl&#HSA3t&/5 0, 24 , 24 , 48 , 72 . 96, 
120 m 148 /M#i|fc&ig#!8l±*j|#& 10 % MmMWi&M&±mT 

WM^SIJ^A: ^HSA; B: *$$SffiA&tt GSU5 
**#lflS6&i*IMfc±il!f; C: ffipPlC9/HSA^WGSH5^# 

awsitt^ffittj* 8 *. ^w^ffifciMaMi. ^m^*#%na<i HSA 

JRAWa*^ hsa ^ttM?iiisUi«lWl^m#X««l6lilD)ltf» 

( Smith,etal., Science 229:1219(1985) ) . JAR. Ifi&Wft— ^flBJ&jatl 

ajifc, awfftaiii^aHie^^m^-Mwaeffi. in hsa. 

( aoxi ) SBftfcJSSj*, »«SBW^i (fcJMMHI**.!** 
183071 ) . ^^^^W^-^^tEJiRl^^^WS^J^ilfiJftfe 

ift^ffiftJR ( Cregg et al., Biotechnology 5:479(1987)) s ftmffl&ftfil 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5: 1305(1987) ) , lit&*ft£"fcB^P(-Blft1r\*| 

W090/10697 ) , m.§.i&eftfF »saAB»r«*zS%BHft i i'/a55b 

it!l3o*7Alfll}£GgS ( BWHI*ff!l* « 0344459 ) . arartttffJBrteJBW 

hsa mmmm^t&gT Lawn ^Afp Dugaiczyk £Aars#rt#«ij*» 



^JT»K^»»H«IA#«&»*. Kerlak #A ( Bio/Technology 

8:939-42,(1990) ) shu*? ^mmm^mmmm^m^n m 

(B.t)P ^^SH^PJ^^TOjinll^jjfi^^; .£ 

*#a^ttfM B.t rt$*liB£ffi;fc+ to£j&X¥tfc3e& B.t 
"fiS*ife*YftS 50-100 Hoekeman^A^g?-a-fS#gS^g^ 

& HSA £H#flWB fcfcft, *S98#lKfi9SH^J+* 1 55 ^*aafc£-fca* 
S»ft #0jlfcifl!#a 141 ^ftft^Wa^. HSA&Htf) 
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8(*±. 5'ft 3'«##JJpAW>N*-lW»^,W 5'SgginABamHI 

ft Xhol 8§l8ft,&, 3'MA EcoRI ft Clal BamHI ft Clal 

M/B¥S&3£l£f<ft, ffo Xhol ft EcoRI «|Jfff2Eft£$S$flE. 3/ 

A 3 -t^ttfcXt MS GGC ft AGG ) . fcTtfFJlfr&JfcW HSA 

&®i£ffr#a*£^£M HSA &B##]&-fc£gj;*J 1797bp . 

*Tat-^«'***i3^/a» hsa sH^?st^i!®5 
Wrt^fiii) mRNA Mil*. aiB»flr, ft** WMftftfcftflctfaifl- 

*Hie+«fe*rt^JWd*tt}*, wa^&^fc^tt**;**. Hilt. 

*h«i#a«ut#ai, ft«q»a9*$tt«flraff«*jk. uta^a-** 

gftlmRNA. &B4£&£gfcf>. B»-^»*»Jh**»mMfeft: ( 1 ) 
ATTATTTTAT ; ( 2 ) TTTTTATA; ( 3 ) TAG — ( S^T )••• TA ( T ) 

gt- (*^at) - nr. @jit, *«tH-#^AHSA*H«. &mm 
mn, mRttt&±&&mto#m3&jmm.- ha. ^wm^-t^ 

sesi^j&^tt. sjt, hsa sa^jfi^T tata n 



GGAGG 

®3±toJ^^nft^&&ktm. HJ*. Ift± jdiSM S'iSW BamHI 
ft Xhol ElA 3'Ja EcoRl » Glal Uttttjfii^K aftfltffWSUIt 

509 ft 1109 Afc^jSdlraAT HindlH ft PstI M ( ffl 1 B ) . 

tftttfBI. £$7 3 +«T8 : i&fcflE#»|fc 612bp , 562bp ft 705bp ###J 
# HSA-I , HSA-1I ft HSA-lil Mtfifc. -f * 8 

t t l ^&$li£&#'&&tt) BamHI ft CM IHQttjR. 

WirffiWfta**. AaJcatt*^ pcr dna #w 

IP WPJjE«S£W*y**g| 900bp h DNA RSL 

to^tEmm oii g o4.o Tttwuttftat^aftfiftttw. aaMwrtt 

ffl 2 ®m&KT*&WM HSA tt$mf9#?tytt<£/&gfe. ffi*tt 

#fcn 3 -t^JMJ645* HSA-I . HSA-II ft HSA-III #J-feg#jS"J;ft 
612bp , 362bp , ft 705bp #J DNA ft&L < #JiiLffl 3 , 5 , ft 7 ) . 

R2&1SftDNAgf|i!|I£j&. fi¥*«jKttttM2^*»<fc&. #JLft£j£l£ 

MMA^'J^ T3 A T7 tt&ftjgittftt pBKS AtiUM**, 

££37 pBKS/HSA-I . pBKS/HSA-H ft pBKS/HSA-DI $ 3 -tMiStt ( # 

jals4, 6. ft8>. ik&&m®.*mLi>KK#m\mfewmmmm, 

8c±iEJRJWEXiSS55rft^jE^*J«3IW«*. 

JS. * 0/fl#tfaWS»BC$fca£fi9 HindlH ft Pstl *«ttj^«F*ef|jittSS*|« 
BamHI ft Clal pPKS «f», £ T4DNA giftffiTfiSrJfffc 
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Jgf#£l£ffl5ttfc pBKS/HSA ( m 9 ) . $HfcPJ*J&ffl&DH5 o *&fr£ffc 

hsa ^Hwtt^^j, m%$t9&£.w&im hsa «ra£ftHqeEsttt»# 

JtJfttfcliAttftfiliMfc, ftlftl pPIC9(Invitrogen), pPIC3(Invitrogen) , 
pHIL-D2(Invitrogen) , yYJ32(NRRL B-15891). pJDB207(Amershan) % 
pJDB219(Amershan), PG4.0(NRRL B- 15868), ^MWSW. K+fltiS 
(fyfe pPIC9 . 

»"IffiEcoRIfOXhomgS^^, ttpPlC9JBtt10Jft*M£. 
#33tg§iBJ5j* pBKS/HSA *#PJ#J HSA &J5ffi#r#g&?l 

S MAlSffiSM. * lb JMIWMfch 37 x: 

Sift, *£H»-*#M^**-+*a^wra*i*tttt, 

#f#J?&££ ft±ftfc^rT?d DNA #?!|: 

( i ) ?££#aB$&?B^t9&Hti£$?Ktt; 

( « > iSfiiB*MB«a^EH^ ( amf ) mmmmmm hsa gat 
mm una mi 

( Hi ) &?S£$B9*£#tBft1!l:titt$*jfc?. 

DNA ^^^ftffS^ieSHMtflRiS&t DNA flWj 

^S.^^^^ttft;M^»A^±»ife<*rt. 
JI3^$Hfc¥MMB#9IJfitt3b£A, BitetffSWSIBWB 

aatttj^fb^fPHSAiawDNAffM ( hsa*h)*k s&ttmvmpi 
wm&mmfrm®mv!£m& ( bp GUi-Lys-Aig«»#ai ) , cims? 

mTMzh HSA ^Bigii th^KmZr? E#ilf «B#M V B 

«#SJcl315rttB*Mfcii(A()X)fiH. B»B««##B*frMB*ftSS l 
( aoxi ) fnM'ftJgn ( aoxii ) SB. W>hAOxaiHtttSWSMh« 



dna ftmmm&w¥m&¥±Gmx\mft, #m&mmM&mv} 
&M&®fem%&&)g&mMnmm®.m. aoxi g@ 

fa^S&^fcWSt Sjtfc. ftifc&HSAglfc, fti£M&{fcfflAOXl(Elliset 
al., Mo!. Cell.Biol. 5:111 1(1985)). 

|eflW^#8£. MMW" « - a-Zlfg^flS ( Thoraer et al .The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF MmftH&&&& AMP fr^M^ 

n^.^s^ymuaxm^mBim^} Giu-L ys -Arg mm^n. amf m 

(&&Leu - Lys - ArgiS^J??!] ) ^ 258bp tfyft g. 

&tg# ) -«t^B-&»«*& w^ii hsa a tfym&Rtbtt&m ppicq 

( lnvitrogen ) *MR#*ft%&±*5feifr?to%mT$M&ftmi&^ 

m. 

%#»BmZ amf dna ^ra«<kBMHS±. J9iJ±j£3B*&# 

>i«tB»»-^»i6zi^«*ifta* ( Rothstein, Methods Enzymol. 
101:202(1983);ShererandDavis J Proc.Natl.Acad.Sci.,USA, 76:4951(1979)) & 

&£m%±&®m*, mm^mmm^mmm^mn dna ##1^ 

t£ DNA a#|6j«Fjg W&fc IM^Sl DNA 

HSA ^^^'JW DNA &&3-:fcaS&BtMJl 

AMF JPUfcj&tt DNA ffJflS^^ftjfc^JlHft. HSA ffy DNA 



10 



TW&Mfflte&&#&jsj*&Bmto hsa msa^t®. 

AMF fJJIUm OTI^M*g&£+#A$3ftftt^tttift^ HSA 

». AT^^w-g-jfiw hsa mmi¥?m dna # gfe^fci^fciait 
4#s'jfefc»ffisi»a«!i i»jm Bf&Lis&mm+xmrijEM dna jta. 

mmm hsa dna # m ^&ttm&&m*i mutton®. &&m=F 

HlWifiTDft) tt^^flc, ttjtaqn&g Invitrogen&^WpPICP*. 

5'aoxi jeid^^-a. a - m^mm^ g#.mi$L&K. 3'aoxi 

^Sfcihtfa. HIS4 0RF* 3'AOXltfg, COLE1 %W5Lj£RJ8?&t& 

¥*»»W^rttA*tt*«i«t»B»W. mtg^^, Rlffi Cregg 4$ A 
( Mol.CeIl.Biol. 55:3376(1985) ) , jft$ttJe&JHt^ft£ifljfelU&» 
flM$flS&& ( ITO , et al , Agric. BioLChem. 48:341(1984) ) Gl&fe£?L& 

A3 Southern ^SE^r^f^ ( Sambrook et al .Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY,USA, 1 989) 
##fDNA Northern Ep&& ( Sambrook ^A,±i$:fc$tS& 

7 $)##r HSA &B^ISkM-il?3t&to&¥l{l#mte. 

*£w&-&mmmw&%$mBmti£&&&rmm. hsa 
&&mm hsa ^awiwtji towwgzmm, @tt#j*ft 

Jft*. 3/T A ¥S^M^«e±^#»#^*^ fc ^S^ dna 

=efra) . s 13 a*T*ifew^ifite hsa gmtEfz±mmm&&*m& 
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«fi9B3»»**»« aoxi amf mmfrn ( ifc&a 

@^)WDNA. «c*jtttfaJRJ8±^*«)ia»JlS»HSA69DNAjj55!|, 1^ 

2SMff£^BJR»ifi**# AOXI SHtt^^jt^. t- DNA #&±& 

iff&mm^&&+&fm&toiffi&j&&£, vm&sm dna ^a±^ 
hsa as. &&imttmmtt&mw?wttiai hsa 

p pic9 tfffij^stas^fissw^ram immm^mn 
m+fr&mm dna #&*t#?!i##t. ^ttssajs^M^w hsa «t 

^ffaim #iu 5'jssj[ftji«pi^ amf nmsmi* m^mvhftmz 

Sfi***niftj*i Glu-Lys-Arg ft 3'£*9#?!j± ( #£B 11 ) . 

.±a^*SHX*^HSAi8«#y!lWtt1*fR*aWA»^S*&a 

fflH!S4* ( GS115 ) 1KARG4- ( GS190 ) i gftl&mm&$£ft&Wm*ft& 

mm. WH;M-^3L£^m±±® dna *K«AS«**H&£;£ttlB W 
^SB«f. *£99ffi&ft3B£tttt«Jt& PA0815 3c P PiC9,#jgiJ 

pPIC9 . 
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##^3H*£tfi$Ht dna &£$m±&®*a.<p, tommtovimm 
ikM&mmAr&MKffimm? aoxi mmmtkmA nm ®mmn& 

mmmm. ^em^mw^ aox mmm^jmw 

&m&ik&®%®M!&n&£m aoxi mu+tffiM*. 

%Tm±%&. hsa & Mucmfc, mFfa&$&s£&ffj&mmsit& 
±» ^iis-^s!c^^3i^wDNAjta«[^pjisiSH^+. 

±iaA**a». *TatJgK1«*|fcas. T»mJB Southern £p&ife##f DNA 

M Northern W®feftffi*?W5.lK& HSA 
lft»«#*«t»W HSA ^fcfcffig HSA 93 AM^»«&. RTffi Southern 

#. ^Tffi Northern Ep&&«Sfc ffi^fc^ff feftJgftKT HSA ^■»j iB *W 
B*#£«c ( #J*Lffi 14 ) . \ 

»3E&&M YNB $ YPD ^*#) 30 T3 

Tm%mm%&& hsa ^ wj**. 

lium^ma^ JR. Z.J$$7?jRUl*|iffl hsa 

mhsa. *T3ta«iisr4bs*^w. %-$m*ii&fcv£ hsa r*%imm 
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mum 1 : HSAm®±Kmm£i&^%M. 

^mmm^m hsa W£tut«*a#ai»£ja. hsa 

HSA-I ( 612bp ) , HSA -II ( 562bp ) , *Q HSA-III ( 705bp ) , 
1. HSA-I ft 

(1)%T 612bp HSA «H£ 5MBIMtffa HSA-I , W5fe 

ABI394 £[ DNA S^J&iX ( Appiled Biosystem Inc. )gc{£3Sifeli£lgji 

OA-l 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

G AAG ATATTGG GCAAAAGC AATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCITGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATG G GTG CCTTCTTGCAATTTC ATATAAGTACTTCTTCAAAAAAGTTTCTTC ATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCTTTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCrCnTAATTCGTCTAGCTrTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

^m^mm^m ( oa-hoa-8 > jmrnmrniMm^m^ 
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Mffl2 0fgMM M PCR DNA & 

±^8^^1 : |§^H^PCRr^SljHSA-lK-g. 1f5fc£ 

m^- pcr SJSz^t^S'JjbnA oa-i ft oa-2 ( # 10^1 ) '. oa-3 ft oa- 

4 ( 10^ I ) , OA-5 ft OA-6 ( 10nl ) W# OA-7 ft OA-8 ( # 10jx 
1 ). 50mI tfj^-t F»3#»A£j 50^1 1 * PCR W^WL, 

200|xMdNTP (#50nM ) ,1.5mMMgCl 2 ft 2.5 #.&Taq DNA £ 
94 10f>;55t:,30%t; 72 C,l PCR M&#T, £ IS JfcPCRtlS 

ft d . a a»b, c in d #3m££ra-t£&#&rt, wifc»± 
sfeWtatfT pcr ^impj^-^iii^riiM^mEfnF. 

ttMIH*! 8 $ OA-i ft OA-8 fl:ftM*tt3ltt. #&*f*a±#PJtttf-ffc E ft 

f ftn^mmi pcr m, jumsift* hsa g@w s-mw^g hsa-i . 
« 1.5 xaufi*»jR^*^«[it«^ajg,M- 7ot:t^#&«. 

( 2 ) pBKS mXmnn DH5 a fltKSft? 50 m l LB 

St, 37 TCiJg^^^ 15 /jMtf. ig#J§ft>t> ( SOOOrpm , 5 ft® ) «Bc^SB 
JIB. ^W^«I^JM^3£IS^6<IHSA^aWffi«l[pBKS. t 
^aiJfiWftftAff^ 1 5ml I ( 50 mM M, 25mM Tris , 10 mM 
EDTA, pH8.0 >^fcJgfi«* I MllAlOiiil ftftftftFttll ( 0.2NaOH , 
1 % SDS ), ?R^#«^ffi+ikSl0 4me#JinA7.5nil»«ra ( 3M 
KAc , pH4.8 ) , SUCtl^JjCfc+JMt 15##, ft'fr ( 12000rpm , 10 

) iftftffl&tt. ffl 70 % £Bm&flfift£fe#fi8n&#T 1ml TE » 

*+. ^M#^rtiBARNAHA ( Promega ) ( 200 n s/ml ) #^37 
t«30m $J§tfcfcM3:S&; fi&:«ft ( 1:1 ) ftftifcJMW .( 24:1 ) 
ttH, #ftll&ifcrt;IJDAl/10#^tfj3MNaAc ( pH4.8 ) ftMteti&#)5& 
jjCZjmtfflfci. *4>JS8 70 % Z.0ft*ffi&ttftSft#flFf 0.1ml TE^ 
M 3 ^t,Mffil#5!) pBKS ^SDNA. ftjg ffiMttttKAttll BamHI ft Clal 
( # 2 >«4fc«Htt DNA > ffi 1 % «tt*fe*#*#|l!fc0r»W 3.0Kb 

ttmnrta* »att4b«attfl:pBKs«flt. 

( 3 ) J8 BamHI ft Clal XKgS ( £ 1 BBttfttlftift-tttt HSA-I 

)tS ( 4ng >,«FifcHSA.ItfR«lttOJ te tt ( In i )-%JP±HI#S|-aWpBKS 
Aft (8Mhq)?I£. £T4DNA&&SS( 3#ft)#£T, ^ 16 

JBMTI&DH5 aBtt»Dfi«« ( OD«o#J37 0.6 ) . pBKS 
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*|*ft*fcDNA. fflBamHlfUCIalSSTODNA, Jg|g0f*# DNA 
/>tU^3fcfc U* iESf&MggW HSA-I tfi£6<)SM*t pBKS/HSA-I . 

( 3 ) ( ioon»/mi > M@#i3#g±##gfcj^ 

jeM^ffrMffitt pBKS/HSA-I WP0ttH«c, ^Mft±ife3fifftill^«# DNA 
#«JlfcDNAfl^TfcHff&&WiMg. »e»*»Jt!Ma[«DNA ( 2u g ) 

#gcB*nW Sanger MH&&itft ( Satnbrook et a!., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Co!d 
Spring ) NY,USA,1989 ) DNA 

&7Km^?Lm%!&mmKmtiMi*!kftSL&. %&mm hsa-i 

fft%ftt««jE««^(»/h>tSS^ftJg«S9^T««IMIA9 HSA-I 

*ts. ft^iE hsa-i nm#m&<¥, &&&mTm^m%.-ny)&. 

BftffiS 282 Attfj Haein ftflirmffi* 431 *hft) Seal 
2.HSA-II ^SW^tf-Sai* 

«!R±* i(i)+0ri*£j«HSA-i ^rS6Wa*ljm. #5fc£j£IWrT* 8 

OA-9 , 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 
CtACAGAAAT 

OA-10 

AAACTCGGCmGGGAAATCTCTGGCTCAGGCGAGCTACAGCCQATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-11 

TTCCGAAAGCCGAGTTTGCAGAAGTTTCCAAGTTAGTGACGGA'nTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTrCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCTTeTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( oa-9 m. oa-16 ) mmim^ ym Bamm m rm ciai bvhsla. 

564bp toXLmHSA-U ^>ta^T HSA&B#?'Jto+lUSitfh 
Sc-t^Cl ( 2 )»*^^tt<fcfP3ttBtJ^iaftllHSA-n.^^«*#* 
HSA-II Ma&jfc&iitt pBKS/HSA-H . S 6 *S*?&^T^&&fn&£ 
Bftttftffl%l£8#i)BKS/HSAtittg. ^^Sc±jtl ( 3 ) 

ft, 5 -t*8t# pBks/hsa-ii tt*J&frtMofc, DNA ^HttfrffM 

jSjRLtxi ( i ) jw$tt£jaHSA-i#a»m m^«**T* 

OA-17 

cgcggatccgtgccgctgcagatcctcatgaatgttatgccaaagttttcgatga 
atttaaaCctcttgtggaagagccacaaaatttaattaaacaaaattgtgag 

OA-18 

GGAGTTGACACTTGGGGTACTnCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCX)CAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATTCl'rri'JGCTTCAGG 

OA-21 

CCAGTAAGTGACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTrGATTTGTCTTTCCTTCTCAG 
AAAGTGTAC ATATATCTGCATG G AAG GTG AAAGTTTC AGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTITCGCGGCTTTrGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTrCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17 M OA-24 ) jgftjWtfff 5*J» BamHl ft Clal KflHfiLj&fcHEfc 
705bpl««|HSA-IIItf&. «>*-«ft«THSA«H*M«I3»8««MJ'. ft 
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#&±i£ 1(2) +BtftMMttlj&mik#%mf1imiiSA-mK8., # 

u&tt HSA-m mmm^m^ p bks/hsa-ui . m s ^mm^rmj- 
mil. ft&m&fegititti&mtiL pbks/hsa-ui toftm. mm&±x 1 

( 3 )■ tJBIf ifeStfe, RI#*5>MJ|*pBKS«SA.intt*iB#FltJt», 

&fcmtoK&. ^e^MjE hsa-ui ^tSAd«UfiWK>t* » ftttttftftfti 216 
AhW Styl {fiu&ineffflMfcJl 373 Hap-I ftA#H^iE#&i:lfn&&J8; 
^3g69HSA-nim 
4.£-fci£ HSA &ia0j<|*4r-5ftft 

«2tc_t^c^ia_t^c0f ifc&Aft hsa mjftg *&K&&)1jm®&m# 

HSA £B#3lttS£&ftfKtt. #5fc#S«JB BamHI #P HindllLHindlll 
ffl PstI,lU& PstI ft Clal pBKS/HSA-I,pBKS/HSA-II fP 

pBKS/HSA-ffl * tOffi JtlS: HSA-I , HSA-II ffl HSA-HI . *frft£-#&JS, # 
•EflWteSftM^fr-jB. *RJgl&I0f«*>tSWa^»'t'llPAffl BamHI 
^PCIaI^||-SJJE£^14WI5«tpBKS.ffll2a^THSA-I, HSA-II. HSA-HI 
tt&fP^-fcgHSA DNAtf&lft 1 %SUl8tHg|£«ftSi*. «±it£j£& 

pBKS/HSA a-^ife^:^SEff?'J^«r^?l3,0f1#WHSA^@^ 
ift^%3£tt3;»S*M*, Jjc±ifcfrfc«»»raftffc pBKS/HSA 65 

DH5 .0 .SM*&a!3£JiF#Jg, fiff® 10 ^4Aft«j>!«*ttffltt DNA'^T-^jg 
*&£ftS£*B« DNA ff?!|, ^qa^W^UtflS HSA fiB^mfttf 

£»J2: ffi&*i*SttWjftffi 

*^»J}S^^«¥St#S!^t^HSA6*imS^^^ 

ttttMttltt'(iU#JB, Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . TOJiHgfaW^ 
f"J$flt 0344459 mf^m^Ht WO90/10697 ^J^ft^ftg^ £i£ 

*smfl9^j« hsa s@ tommmfa 

Wfifli-ftHdfiii^ilt^i&tfcttJffitttpPlCg ( Invitrogen )*&3i>fl-T^»^ 

hsa ^mmM^mw. m& ppic9 ^s^f <e ^ *s#si*#*3a£fii 
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ftmbm.&&ffitfy!&mm&frM ( immmmm&Km , aoxi 

JSsH^g. «S^^ ( AMFfftflgUfW . 3'AOXl 
^g^lttflS, H1S4-ORF. 3 'AOXI ^g, CoEl 

( 5000rpm, 5^H+)l&^|fitJl^^W«S»^J#M«tDNA 
( #J*L&fifefc| 1 pPKS Wftll^^fe ) . EcoRI fP Xhol ( # 3 #. 

tt) ffiftftJffifiDNA. £l KffiM«liLh««^M#g|Jft-iScftft 8.0Kb 
W&ttDNAtfgfc. 

#»±il*» (#J&£j&&0!j 1 ) ftd&lftpBKS/HSAM&DNA-^l 
gRm®mftm ( Promega ) A EcoRI ft Xhol ( £ 3 ) tfl^-^H 1 37 

tc M i .5 /jMtfjg, ft i % aM|«f»KJiifejj:^»^@ift hsa 2£ia>m. 

^X«3 2ng ( lO^il ) ^HSASB^^lHi^il^pP^BStO^ 
^T4DNA^gg|(3^)#ftT. ftl6TC7X?&1'i*®l7/|NBif,^ 

ffiw^ai wa&ia^»»ftaa: o.im cacb^Mg&^ffm 

DH5 a*ffifl&. ^ft^W^W^WLBYteii&^^W^^tt 
( Amp R ) #jA+£&M&DNA. fflBamfflfqClalffHfcJSIr 

WSiSDNA^ElSDS - PAGE&»^^. #^DNA^iJ^®^^ 

temm^uxjEm-MfoffiAT^ hsa shm p pic9/hsa . 

**JfiW»^ffl±iK^4S#W»fl«jia# PPIC9/HSA $Hfce#r3S 

M«SSili¥^^^pPIC9/HSAM^W^:J&ffllDH5 a *#jS54#3JM 

®& P PIC9/HSA. &3m/tKftilJ&, ^5E*Z.WS3BB, »8£&*Mfc 

M VSR? MGW*»tit)cfiil P PIC9/HSA DNA . E Sail (5 

) ^ 37 TC ;m * Mil 1 On g pPIC9/HSA , j&tttt DNA . 

mHmj^m^^itG»ilg^»#GS115 ( HIS") M* ( NRRL 

y-15851 ) . s*ii®Mtoppic9/HSAnm£m*fcm$m&ft'¥tfMmm 
vtimMmm*, M***f Aoxias. ppk^/hsa&^his&b. 

#eJtlr^#B£# GSl 15 C NRRL Y-15851 3 &#^«J 10ml YPD ±g 

#s ( i %wmmms, 2 %m&m, 2 3ot:ig^#a 
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&Jg%lml&&J*#tt, ^ 500ml »8 YPD 12 - 14 

/Mtt, SOD 600 " 1.3-1.5 &<l> ( 3000ipm,5##M C ) #gfr 

=f- 1M 

k # 10n g-'&ttftft pPIC9/HSA DNA JgA 80ul ±&#J GS1 15 *fflU6 

(X ( Invitrogen),«&$i£i§*l#W&# ( 1500V/cm, ) 10 

UJlfe»?L&«ft¥*»«aiJI6. JSiPfelfttf'JB. ^liPA%^9« *jbnA 1ml 
JBfcKtSSifcM im iij|j!UHg$. *«Frt*ttH^a«fi»'£fflr»t». Jfc200ui 

tBJfiftWillft^ MD T ft ( 1.34 % YNB,4 * 10' 5 % 0.5 % f^gfE ) 

fllMD ( 1.34 % YNB , 4* IV s 1 %£&*f >¥&$ffil^ftg 

±. £ MD ffl MM ^^Lh^ J5iJftft«!*HS A 3SH GS1 1 5-Albumin(HIS 
* Mut^flJWrWtt GS115(GS115- 0 -gal)ft&tt ( HIS * Mut * fllttcfl^ 

mw&awhis * Mm **saw#*r pncwsAm&mftttmmmt 

*. fcJftfci&IWfrfciTflft 1 30C His * Mut *3t32M 

MM ig#Sfn MD *3M^J$«jE*£fc, WfcWfcM^tfJR* 

tttgfti. whis * Mut*«s»«rttm« md ##g±iE#£-fc, <a« 

«F»± j2E^Sfe» jftfUtt 50 -f" HIS * Mut * *AftgM*#j3lJ&# 3mlYPD 

30x:«^#24/hB^, ^jgH^iftftaittl. 
arrAff'Fuou #too.4gg^*^gtt:mft. »J»&3 

^^mm^. »«r**aHS*ffl*w/«{& ( in . 

,&#3K lOOul )fPat&/#lJ5# ( 24:1 , lOOul ), HJRJfefefc DNA . 

nTffl PCR #&&»±&fli!l&&&fe# DNA , 
#«W£j£&HSAg@Mffitt#fo|*. fcjfc, ft lug ( 5nl ) ±i£&$f 

ftmmmwstL dna MiuA^iftTiW^aufiw pcr ma^*: 

10XPCR BL&BityWL ( Sul ),£B£DNA ( lug >#J 5ul ; lOOmMdNTPs 
( lul ) ; 5' A0X1 3l$|(0.1ug/ulft 5ul ) ; 3' A0X1 3l$J(0.1u g/ul ft 
5ul ) .^MjEEflMcSA ftfRfc 50ul . #iUA 0.25ul Taq DNA ££$j(5U/ul), 
5* A0X1 3' A0X1 SlttJgJKlB Invitrogen&3). 

PCR 94X:«tt2^, «Jg«cTJ4*tta^ 25 ftffi 

Jp: 94TC$tt(40%>), SSCJltt ( 90*1?) , 72 fi# < 1 > , 

SB 72 rfiEfli 7 $Mt. pcr afiE3Sj«JB. ft PCR RMfto? l % W 
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#&$£e^CGMCCNO. 0 354 

mmm 4 = hsa &m gsi 1 5 mn* um^&^rm&mmm 
mm 3 +mmmmm&m=?BMG%m ( mum®®® 

1.34 % YNB . 4x10" Vo£«, 1 ) 4,, 3 0 18 * 

^C«m^fi|Tr«^BMMi$#S( 100mMS!Bg#p, 134% 

YNB , 4x 10 -Vo^m o.5%wm+3o-cm%mm,ti-m?o. 

24, 48^, 96, 120, 144/jMtfJ&#, SDS - PAGE##r. 

13 ) . 

\iX Western ^^^j^^^^ii' J^i^^j-^^^g.^^^^ HSA Sg^jgQ:^ 

*r ppic9 mm gsi is ams 48 'h*mm%ft±®mft%mmm. 

( SDS - PAGE ^/5^«±6<}®aM%^Sj5g^lftM±, 

^SilS^Mtj^lr 5 % Jftimfttt pbs SmT^T&ft 2 /hltf # 

fflPBS»3te, MWKHSAMt(fM^) ( 1:50 ft*') 
37X:«i. 5 /J^. WMPBSMMt5t^3^JljiJL!lg»)^j^, flr 
^mmmmmmmm^ Vift ( Cooper Biomedical Inc ) 
( 1 :3000 mm mZX? 37 V TlSW 1.5 /jMtf . JftM 50mM Tris-HCI,pH6.8 
$F«&3 JgJ5jjuA»»»-(Bc ( DNB ) &fe5-10#W§, 

ai»±aiSE«&*^. i4^w©*TO#tn,*«BB'frj«ttHSA» 



»#>J5: HSA^ife^4»li^ 

*F pPIC9/HSA GSI 15 gf#& 50ml W BMGY iS^^j 

30 1C jSjS&fg#'«j 48 /jMtf, OD^oiliiSl 4.0 . & 

^i&ftM#£^iI&#T$fl'£J3- 700ml bmgy «#£A!iM?h£g»fiK 
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( 1500rpm ) ffittft 20 % fcft^MSig 

t. ^ttjtaArfcftftj Struktol J673 MftM\H&M&&to*lM£.&,. mVlftl 
S8r*8*SJg, fati&\H'£A'$ 0.5 %»P#{a3v£-H-j|||tt BMMY 

( 7oomi ) , 30 vTmmffi7ftftftntJ&&. iik%m&te&mm*tt}W 

0.3 % - 0.7 %. 20 />B*?fj&ttHJ&#%, «5c 

«HSA^«aflF*Xj-JH,. & 10 
K, ttSSj£*«*«l HSA WI^ 4.5 a/L . 
( 10,000rpm,15 ) *[*i&#to-tiit«, 70 TZjbP&ttS 20 
/3&&#ipgJ 15 TC, ( 15,000rpm ,20 ) £|$fe&&ft£6St&'rt 
W»$ttj»f®effiW'l>±»*jilii?Le» 0.45 M ffl1ft?L&!M ( Millipore ) 
il»S»ffl«B4h?ft* 30,000 MjgilM ( Millipore ) J»jlb±»« 

s«u8s**& 0.5L tm. i&jsmzmmmm p h win 4.5 ££, it&isft 

ft SOmM mfftSttft ( pH4.5 ) W&lft RB.02 flfc&M ( 5 * 25cm, 
ttJ*tiW 500ml ) 2£1rJftft, fa0r^8fc£^m«fcil]A5fci&&, « 
»**ff*10%.«lSaBli3feJ i B50mM»«^+ 10%(NH4)2SO4, PH6.8 ^ 
phenyl Sepharose ftM, $H&&#flW#Jltt±i£S5 :s F# 
fiiMiitt ( 200mMPB ♦ aOK^Pffttttttt. pH 

e.s ) vttimwk 2sonM w&wjimm-. m-t>w&m)m& G-25 » 
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mm 



c i ) 



( i ) **a: iMmoimxmiw^ 

( ii ) mrnxM^mm^^ 

( HI ) 2 



( IV ) SHiRJIb*!:: 
( A ) J££A: 
( B ) Hit: 
( C ) ttltT: 
( D ) 

( e ) &m 



%WMt 192 -f 
200031 



( v ) imimffl&& 

( a ) frmm 3.5 ^i-^ca 

( B ) T+gfll: AST Pentium III+4/66d 
( C ) J&ft^: Windows 95 



( D ) 



Word 97 



( VI ) rUilUfLQ,: 
( A ) 
, ( B ) 
( 2 ) SEQ ID NO : 



86 - 21 - 64735898 
86 - 21 - 64674742 
1 fl9fit& 



( I ) J??<JEHI: 

( A ) -fcjjl 1 : 1758 -t^X* 

( b ) mm ' 

( C ) ^M: %m 
( D ) 



( II ) ^>^M: DNA 

( III ) SEQ ID NO : I 



i 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA G1TTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 • \ ■ 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 

( 3 ) SEQ ID NO : 2 t&fcM 



( I > JtnffiE: 

( A ) KJK: 585 'M&fflR 

( b ) mm 



( ffl.) tfflljtjfc SEQ ID NO: 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Hit Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Hit Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Aig Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 
222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Ser 
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273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 

358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu lyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 \ ■ 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 31/11 

f?;c: t*y\ rrr; r-n: cai; aaa aua <:at o-a rAC aa<: Ai;t i:am irrr ntT rwr n*7 rrr AAA cat 
f/ly qly ner lou glu Jy.n ntg n:ip ala hln Jyn r.*r glu val nla his arg plio lyn asp 
61/21 . * 91/31 

Tin got gag gaa am 1 tit aaa gcc tka ctitj ita ati % gct Tin 1 gcc caa tat err cag caa 

Jou c|]y glu glu ar.n pho lys aln leu vnl lou lie aia pho nla gin tyr leu gin gin 
17.1/41 J51/5J 

TCT CCA TIT GAG GAT CAT GTA AAG TITS GIT AAC GAG QIC ACT GAG 1TC GCT AAA ACT TCT 
cys pro phe glu asp his val lys leu val asn glu val tlir glu phe ala lys thr cys 
181/61 211/71 

GIT GCA GAC GAA TCI' GCT OA A A AT TOT GAT AAG TCP CIV* CAT ACC CTA WT GOT GAC AAA 
vnl ala asp glu ser ala glu asn cys a*p lys nor leu his thr leu phe gly asp lys 
241/81 271/91 

tit; tgc aca gtc ccr acc err cga gaa act tac ggt gaa atc gcc gac tgc tgt gca aag 

lnu cys tlir val ala thr leu arg glu tlir tyr gly glu jnet ala asp cys cys ala lys 
301/101 131/111 

CAA GAA an* Oarj A(JA AAC GAA 'ITiC TIT T1T5 CAG f'AC AAA OAT GAC AAC CCl* AAT CIT CCA 
gin glu pro glu arg asn glu cys phe leu gin hin lys asp asp asn pro asn leu pro 
361/171 391/131 

cor tivv trra aga ccr gaa rriT gat cig A'It? nrrv aca gcc tit cat gat aat gaa gaa act 

nrg lou val arg pro glu val nnp val mot cys thr ala pl»e his asp asn glu glu tlir 

421/141 451/151 

TIT TTG AAG AAG TAC TI7V TAT GAA A'lT GCA AGA AGG CAC CCA TAC TIT TAT GCC CCG GAG 

phe leu lys lys tyr leu tyr glu ile ala arg arg his pro tyr phe tyr ala pro glu 

401/161 511/171 

CTA C;|T3 TIT: TIT OCT AAA f T7F TAT AAA (JfT GCA TTC ACA CAA TGT 1XJC CAA GCT GCC GAT 

lefu leu phe phe ala lys arg tyr lys ala nla pho thr glu cys cy3 gin ala ala asp 

541/181 571/191 

AAG GCA GCT TGT C1G TTG CCA AAG CI A GAC GAA 'ITA AGA GAT GAG GGT AAA GCT TCT TCT 

lyn nla ala cyn leu leu pro lys lou anp glu Jen arg anp glu gly lys ala per ser 
fin |/?.ni 

GCC ATC GAT AGG 
ala ile asp arg 
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1/1 

GGC GGA TCC GAG GOT' AAA OCT TCT TCI' CCC 
gly gly ser glu gly lys a] a ser ser ala 
fi}/21 

AAA TIT TO OA A AflA GCT TIT AAG t}Th TnO 
Jy?: | >l •« * <| J y if In • «t I |»Im* lv #: •*»)» 
J7.1/41 

AAA GCC GAG TJT GCA GAA GMT TCC AAG TJ'A 
lyn nln glu pha *>ln qlu vnJ, nor lyn ]<ui 
)>J3/r>l 

TCT TGC CAT Gi?A GAT Vm CVV GAA TOT CCI' 
cys cys his gly asp leu leu glu cys ala 
241/61 

TOT GAA AAT CAA GAT TCO ATC TCC AGT AAA 
cyn glu ann gin asp ser lie aer oer lys 
301/101 

GAA AAA TCC CAC TGC A'lT GCC GAA GTC GAA 
glu lys ser his cys ile ala glu val glu 
361/121 

tjw gct gct cat tit git gaa agt aag gat 
leu ala ala asp phe val glu 6 or lys asp 
421/141 

GTC TTC TTO GGC ATC TIT TIT! TAT GAA TAC 
vol phe leu gly met phe leu tyr glu tyr 
491/161 

crc Tix? cm aga cit gcc aag aca tat gaa 
leu leu leu arg leu ala lys thr tyr glu 
541/18.1 

f!AT f;CT PAT f?AA TtTr ATC GAT AGG 
asp pro hie glu cys Jin anp arg 



31/11 

AAA CAA ACW T1X3 AAG TGC GCT AGT CrA CAG 
ly3 gin arg leu lys cys ala ser leu gin 
91/31 

ocr crj'A ccq enc cin agc tag aga tit ccc 

;\\;\ ;\\ty m <f lou nor f|ln ntg phn pio 

J 5 1/51 

GTC ACX; GAT TIG ACC AAA GTC CAT ACC GAA 
v.iJ tin: nnp lmi thr lyo val hie tlir glu 
21 1/7 J 

GAT GAC AI3G GCG GAC TIKJ GCC AAG TAT ATC 
asp arp arg ala asp leu ala lys tyr ile 
271/91 

CTC AAG GAA TCT TCT GAA AAA CCT CTT TTC 
leu lys glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATC CCT GCT GAC TIX3 CCA TCA 
asn nsp glu met pro ala asp leu pro ser 
391/131 

rrrr n;r: aaa aac tac c;cr gag gca aag gat 
vaj cyn lys ar.n tyr ala glu ala lys asp 
451/151 

GCA AGA AGCJ CAT CCA GAT TAC TCT GTC GTC 
ala arg arg his pro asp tyr ser val val 
511/171 

ACC ACT CI A GAG AAG TGC TCT GCC CCI* GCA 

tlir thr Ian glu lys cys cys ala ala ala 
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1/1 11/11 

H'lC r^VV 'I* t- t,,T iitir ci-r Ci'A i!AT (rr CAT CAA tct TAT cr<: AAA (TIT Tir cat gaa TIT 

'fly rjiy nor cyn aia nln.nla n:*p pro hin r|lu cys tyr ala lys val plie anp giu phe 
€1/21 1 <, 1/31 

AAA CCT CIT GTC GAA GAG CCA CAA AAT 1TA A'JT AAA CAA AAT 1XTV GAG CIT ITT GAG CAA 

lys pro leu val glu glu pro gin asn leu j le lys gin asn cys glu leu phe glu gin 
121/41 151/51 

CIT GOT CAA TAC AAA TTC fAC AAT cm CTC IMA CIT fTTP TA^ APT AAC AAA OTA CCC CAA 

1«-ii qly cjiu tyt lyr. pi,.. ,,| n n U\ lou t n U vaj ;u.g tyr tlir lys lys val pro gin 
lfll/fil 2L1/71 

gtc tca act cca a<\t ttc gta gag ore tca aga aac cta <x:t aaa gtc ggt agc aag tgt 

val r.or thr pro Uur leu val glu val cer ntg asn leu gly lys val gly ser lys cys 
241/Q1 271/91 

TGT AAA CAT CCT GAA OCA AAA AGA ATG CCA 1GT GCA GAA GAC TAT CTA TCC GTT GTC CTC 
cys lys his pro glu ala lys arg met pro cys a la glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG 1TA TGT GTC VTd CAT GAG AAA ACC CCA CPA ACT GAC AGA GTC ACC AAG TCC TCC 
nnn glu leu cys val leu his glu lyg thr pro val ser asp arg val tlir lys cys cys 
361/121 391/131 

ACA GAA TCT TTC GTT AAC AGG CCA CCA TCC TIT TCA CCT CTG GAA CTC GAT GAA ACA TAC 
thr glu ser leu val asn arg arg pro cys phe ser ala leu glu val asp glu thr tyr 
421/.M1 ISl/im 

irrvcnc aaa cao tit aat C'-p caa act ttc act: rir t at cca cat.ata i\rv aca err tct 
val pro lys glu phe asn ala glu thr phe thr phe his ala asp lie cys thr leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA ATC AAG AAA CAA ACT GCA CTA GIT CAG CTA GTC AAA CAC AAG CCG 
glu lyr? glu arg gin lie lyn l y „ g i n thr nln leu val giu leu val lys his lys pro 
541/181 571/191 

AAG GCG ACT AAA GAA CAA CIY5 AAA CCT GTJ' ATC GAT GAT 1TC GCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val met asp asp phe ala ala phe val glu lys 
601/201 631/211 . 

tct 'itrr aAg f.rr cac gat aac; caa act tcc tit ccc cac caa «>rr aac aaa cta git gcp 

cyr. cyo lyes ala anp- anp lyn glu thr cyn pho giu glu gly lys lys leu val ala 

66L/221 691/2)1 

GCA TCT CAA GCT GCC "TTA GCTI 1 TTA TAA TAG GAA TTC ATC GAT AGG 

ala cer gin. ala ala leu gly leu OCII AMB gLu pho ilo M p nrg 
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Ao*lmRNA5'3fcig 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCl l 1 1 GAT TTTAACG ACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

»»I flSftfflWfilA 

CTC GAG AAA AGA GAT GCA 

Leu Glu Lyi Aig Asp Ala 

o - BWI^i* ♦ 1 HSA 

< 1 ► 



EcoRI AOX I mRNA 3 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 
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